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(54) MANUFACTURE OF SENSOR 

(57)Abstract: . * . 

PROBLEM TO BE SOLVED: To provide a method of manufacturing a 
sensor having a high sensitivity and a high mechanical strength during 
manufacturing process of the device. 

SOLUTION: The manufacturing method of a sensor is at least 
constituted of a process for forming a support insulating film 53 on a 
semiconductor substrate 7, a process for forming a protective film 55 
on the film 53, a process wherein one part of the film 55 is removed to 
expose the film 53 and a thin film support part 43 is formed, a process 
wherein one part of the substrate 7 under the lower part of the film 53 
is removed and a cavity region 22 is formed under the lower part of the 
film 53, and a process wherein lastly the part 43 is removed by dry 
etching to form an isolation groove. In the middle of the manufacturing 
process of the sensor, the membrane region of the upper part of the 
region 22 is firmly supported by the support part 43. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



Cla m 1 The manufacture approach of the sensor characterized by consisting of each following process at 'east. 

hi An th Jnro^ess (b) this support insulator layer which forms a support insulator layer on a semi-conductor substrate 
(b) On the process (b; t2'^f,"^'i?" nrotective coat which forms a protective coat, and said a part of support irtsulator layer 
rsTxroteVSetoce^w S Jem/v^rslirsorof tt-conduc^or substrates of the lower part of the process (d) 
IS exposed, i ne proce ^. ^, supporter, removes the process (e) aforementioned thin film 

aforernentioned support insula^^ of said support insulator layer by dry etching, and forms a separation slot 

FcTaKfT^ manlXe appro-^^^^^^ accorig to claim 1 of having further the process which forms a 

[elerSJre sTnsii^emerand the process which forms an interlayer insulation film on said support insulator layer, and 
haXtZX p'roceTs which forms the infrared absorption film on said protective coat after said protective coat 

'^Slu^r:^^::^^^^^^ <='^- ^ ^•^---^'-■^ havmg farther the process which 

P TtJ^ImoZ^iesrsertfon S dynamics on said support insulator layer before the process which forms sa.d protective 
clTtct^mThT^^^^^ maSacfurt^Jproach of claim'l which said support insulator layer is a silicon nitride film, and is 
character^ed by said protective coat being oxidation silicon film thru/or the sensor any 1 publication of 3 
rrfJ^^ -Tl cfaim 1 cl^aracteri by forming said protective coat after puncturing the anisotropy etching pit for etching said 
leS-cSduclor sutr^e^^^^^^^ a part'of support insulator layer thru/or the manufacture approach of the sensor any 1 
publication of 4. 



[Translation done.] 
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* NOTICES ♦ 

JPO and NCiPl are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Fldd''of the Invention] Especially this invention relates to the manufacture approach of the semi-conductor sensor using a 
semi-conductor micromachining technology about the manufacture approach of a sensor. 

[Description of the Prior Art] As a semi-conductor sensor using a semi-conductor micro machine NINGU technique, the 
infrared sensor the amount sensor of dynamics, etc. are known. An infrared sensor is explained as an example of these 
semi-conductor sensors. The conventional typical infrared sensor consists of thermocouples 1 31 which detect the 
temperature gradient of the light sensing portions 29 and 31 which change infrared radiation into heat, the connections 35 
and 37 which support light sensing portions 29 and 31. the substrate 130 which supports connections 35 and 37. and a light 
sensing portions 29 and 31 and a substrate 130. as shown in the flat-surface block diagram of drawing 22 (a). Light sensing 
Dortions 29 and 31 contact a substrate 130 through connections 35 and 37. respectively, and do not have other thermal 
contact. The thermocouple 131 consists of p mold polish recon resistance wiring 132. n mold polish recon resistance winng 

1 33. and aluminum wiring 1 34. ^ x • i ^ i 

r0003l Drawing 22 (b) is a cross-section block diagram in the direction of F-F of drawing 22 (a). The support insulator layer 
143 is f^^^^the single crystal silicon substrate 130. and the cavernous field 26 which the crystal face 150 expressed is 
formed in the bottom of the support insulator layer 143. On the support insulator layer 143. p mold polish recon resistance 
wiring 132 is arranged and the inteHayer insulation film 144 is formed after p mold polish recon resistance wiring 132. The 
aluminum wiring 134 is arranged on an interiayer insulation film 144. and the protective coat 145 is formed after the alumirium 
wiring 134 Furthermore on it. the infrared absorption film 146 and 147 which changes infrared radiation into heat is formed, 
respectively. The anisotropy etching pits 141 and 142 are alternatively formed in each class (143-145) fonned on the 
cavernous field 26 Separation formation of a connection 35 and the light sensing portions 29 and 31 is earned out by these 
anisotropy etching pits 141 and 142 and the cavernous field 26 from the substrate 130. ^ . * 

[0004] The infrared radiation which carried out incidence to the infrared absorption film 146 and 147 is changed into heat 
and the temperature of propagation and hot junction 148 rises to the hot junction 148 by which this heat is arranged under 
the infrared absorption film 146 and 147. Therefore, a temperature gradient arises between hot junction 148 and conjunction 
149 and thermoelectromotive force arises according to the Seebeck effect. «o / nA i 

[0005] The manufacture approach of this infrared sensor is explained with reference to drawing 23 thm/or drawing 24 . In 
each drawing the (b) Fig. is a cross-section block diagram which met in the direction of F-F of the (a) Fig. 
[0006] (b) Rrst. as shown in drawing 23 . form the support insulator layer 143 on a substrate 130 on the whole surface. The 
polish recon film (non dope polysilicon contest film) which has not added the impurity is formed on the support insulator layer 
1 43 And the ion implantation of p mold impurity and the n moid impurity is carried out alternatively, pattern NINGU of the 
polish recon film (doped polysilicon film) with which these impurities were added is carried out. and the polish recon 
resistance wiring 132 and 133 is formed. An interiayer insulation film 144 is formed after the polish recon resistance wiring 
132 and 133 on the whole surface. A contact hole is formed in the interiayer insulation film 144 of a part with which hot 
junction 148 and cold junction 149 are fomied. and the aluminum wiring 134 is formed on an interiayer insulation film 144 A 
protective coat 145 is formed after the aluminum wiring 134 on the whole surface. Furthermore, the infrared absorption film 
146 and 147 is alternatively formed on it. respectively. . . . «^ x • * 

[0007] (b) Next about each class (143-145) formed on the substrate 130 as shown in drawing 24 . form the anisotropy 
etching pits 141 and 142 alternatively, and expose a silicon substrate 130. 

[0008] (c) Next through the anisotropy etching pits 141 and 142 shown in drawing 24 . introduce a silicon etching reagent 
and perform anisotropic etching of a substrate 130. Consequently, the cavernous field 26 as shown in drawing 22 is formed, 
and an infrared sensor is completed. 

[0009] , r . u I 

[Problem(s) to be Solved by the Invention] In order to raise the sensibility of a sensor, it is necessary to make high thermal 
resistance between light sensing portions 29 and 31 and a substrate 130. In order to make thermal resistance high, rt is 
necessary to make connections 35 and 37 thinly or thin. However, by making connections 35 and 37 thinly or thtn, the 
mechanical reinforcement of connections 35 and 37 falls, by the water pressure and vibration which are added at the times, 
such as etching processing by drug solutions including the anisotropic etching of a substrate 130. subsequent rinsing 
processing and chip division, a device is damaged and the fall of the manufacture yield is caused. On the other hand, when 
connections 35 and 37 are made thickly or thick, the sensibility of a sensor falls to extent which a device does not damage. 
[0010] These problems are the same also in the amount sensor of dynamics which has the same structure. 
[0011] It is made in order that this invention may solve such a trouble, and the purpose has the high mechanical strength of 
the device in a production process, and it is offering the manufacture approach of the sensor which can prevent destruction 

in a production process. • u. u • 

[0012] The purpose of further others of this invention is offering the manufacture approach of a sensor it becoming it being 
thin in the dimension (width of face) of a connection, and possible to make thin thickness of the thin film which constitutes 
the connection, and a high sensitivity sensor's being realized by the high manufacture yield. 

[0013] The purpose of further others of this invention has a high manufacture yield, and it is offering the manufacture 
approach of the high infrared sensor of detection sensitivity. 

[0014] The purpose of further others of this invention has a high manufacture yield, and it is offering the manufacture 
approach of the high amount sensor of dynamics of detection sensitivity. 

[0015] It is that the purpose of further others of this invention offers the manufacture approach of a sensor with few 
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FomSh^Z^or^ft:^^^^^^ is offering the manufacture approach which can realize membrane 

structure required for a sensor easily, and membrane structure's does not damage in a production process. 

[Means for Solving the Problem] In order to solve such a technical problem, the 1 st description of this invention The process 
Sfom^s a support insulator layer on a (b) semi-conductor substrate, and the process which forms a P^-^e-^^e^^^^^^^ « 
S support insulator layer. The process which removes a part of protective coat, exposes a part of support insulator layer, 
and forms a tS film supporter. (Ha) It is the manufacture approach of the sensor which consists of a process which 
relveT somelr-conSuctor substrates of the lower part of a (d) support insulator layer, and exposes a part of lower part 
olTsupDort insurtor layer, and a process which removes a (e) thin film supporter by dry etching, and forms a separation 
s ot at E Here the process of (b) thru/or (d) does not necessarily need to be made by this sequence. For example, also 
by etching from the rear face of a substrate, since it is possible, the process of (**) may be performed between the process 
of and the process of (Ha) between the process of (**). and the process of (**). 

m018] Finaira thin film supporter will be removed at the process of (e). and will serve as a separation slot, and rt will be a 
''dummy" pari tf it says. Although the cavernous section is formed in the lower part of a support insulator layer of the 
proceTs of the above-mentioned (d) and a support insulator layer and the laminated structure on rt w.11 be m the so-ca'ted 
conc^tlon of a "membrane", this membrane is supported with the thin film supporter. The thin film supporter has the degree 
of freedom which c^n choose the back-face product regardless of the last structure of a sensor. Therefore, since rt is easy 
2 enla^rthe mechanical strength which supports a membrane according to the 1st description of this invention a sensor 
becomes slrong to the mechanical shock in a production process. A "mechanical shock means the mechanical force given 
to a memSne at the time of rinsing after wet etching or wet etching. And if a thin film supporter is finally removed at the 
process of (e) and a separation slot is formed, structure which finally supports a membrane with a thin supporter ,s 
reaHzable In the dry etching in the process of (e). rinsing etc. is unnecessary, and a mechanical shock is not added in this 
orocess Therefore it can prevent that a sensor is damaged in the middle of a production process. 

[iS?9] The 2nd description of this invention is the manufacture approach of a sensor of having further the process which 
forms a temperature sensing element and the process which forms an interiayer insulation film^on a support insu^tor layer. 
Ind having farther the process which forms the infrared absorption film on a protective coat after protective coat formation 
hpfore the orocess which forms a protective coat. . ^ , • i « 

r0020] According to the 2nd description of this invention, a temperature sensing element, an interiayer insulation filrn. a 
prSctfve coe and the infrared absorption film are formed on a support insulator layer, some semi-conductor substrates of 
thTlower part of a support insulator layer are removed, and in the lower part of a support insulator layer, ever, if rt is m a 
conZTn wS the cavernous section, the membrane which consists of these laminated strucUires can be firmly supported by 
the support insulator layer. Therefore, since it can prevent that an infrared sensor is damaged in a productoon process and 
the supporter of a required membrane can finally be made thin, the sensibility of an infrared sensor improves. 
£021] Th^ard descrltion of this invention is the manufacture approach of a sensor of having further the P~f es^ which 
forms the amount measurement sensor section of dynamics on a support insulator layer before the process which forms a 

foSa According to the 3rd description of this invention, some semi-conductor substrates of the lower part of a support 
SoClaJer are removed, and even if it is in a condition with the cavernous section to the lower part of a support insulator 
aye the amount test section of dynamics and a protective coat can be formed on this support insulator ayer. and the 
memi,Jane wWd^ consists of these laminated structures can be firmly supported by the support insulator layer. Therefore, 
^n^e lTcan prevent that the amount sensor of dynamics is damaged in a production process and you may make ,t final 
structure have the thin structured division, the sensibility of the amount sensor of dynamics improves. 

SSS ^^e support insulator layer of the 4th description of this invention is a silicon nitride film, and a protective coat .s the 
manufacture approach of the sensor which is the oxidation silicon film. ...... ♦ f ^tr.w,r,« 

to024] Accordrng to the 4th description of this invention, it is easy to choose gas and the etching reagent of etching to 
which tCreteh selectivity of a silicon nitride film and the oxidization silicon film becomes large^Therefore. if etching gas and 
rn etch^g iagenrof the oxidization silicon film whose etch rate is larger than the etch rate of a silicon nitride film are 
chosen in the process in the 1st description (Ha), the silicon nitride film which constitutes a thin film supporter can be 
ooe^ted as an etching stopper layer. That is. since the end point of etching in the process of (Ha) can be detemnned 
automatic Jly hrght precise etching can be performed. On the contrary, if the etching gas with the large etch rate of a 
snico7n itride fii^ as dry etching gas in the process of (e) in the 1st description is chosen even if it does not use a mask at 
a only a sHicon nitride film is alternatively etched in self align, and a separation slot can be punctured ««s.ly Jherefore 
accordVg to the 4th description of this invention, in addition to the point stated in the 1st descnption. manufacture of the 
sensor in a hichlv precise and easy process is attained. . . . ^ ^ ^- * - 

tO025] The 5th description of this invention is the manufacture approach of the sensor which forms a protective coat after 
puncturing the anisotropy etching pit for etching a semi-conductor substrate into a part of support insulator layer. 
r0026] According to the 5th description of this invention, some semi-conductor substrates of the lower part of a support 
insulaLHaJer can be removed through an anisotropy etching pit, and a part of lower part of a support insulator layer can be 
exposed Moreover, the anisotropy etching pit of a minimum area required for anisotropic etching can be punctured and a 
resWual part can b; used as a thin film supporter. And since what is necessary is just to remove a support insulator layer 
LstTg the seleS of etching with a protective coat and a support insulator layer, structure strong against the mechanical 
shock in the inside of a production process can be realized easily. 

[Effect of the Invention] According to this invention, the mechanical strength of the device in a production process is high, 
and can offer the manufacture approach of the sensor which can prevent destruction in a P;°d"<lt'°; ^ . 

[0028] Moreover, according to this im^ention. it becomes it is thin in the dimension (width of face) of a connection, and 
possible to make thin thickness of the thin film which constitutes the connection and the manufacture approach of a sensor 
that a high sensitivity sensor is realizable by the high manufacture yield can be offered. . u- u 

[0029] Furthermore, according to this invention, the manufacture yield is high and the manufacture approach of the high 
infrared sensor of detection sensitivity can be offered. . r ^.i. * 

£0] Furtherrnore. according to this Invention, the manufacture yield Is high and the manufacture approach of the amount 
sensor of dynamics with high election sensibility can be offered. 

[003°] Furthermore, according to this invention, the manufacture approach of a sensor with few production processes can be 
iSzitfonhelt^oTacco^^^^ invention, the manufacture approach which can realize membrane structure required 
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for a sensor easily, and membrane structure does not damage in a production process can be realized easily. 

[Embodiment of the Invention] (Gestalt of the 1st operation) The gestalt of operation of this invention is ""Pj-'^i'**'*^': 
Drawinel (a) is the flat-surface blocl< diagram of the infrared sensor concerning the gestalt of operation of the 1st of this 

As shown in drawing 1 (a), the infrared sensor concerning the gestalt of operation of the 1 st of this «vent.on 
consTste of tem^^^^^^^^^ 47-49 which detect the temperature gradient of the light ""smg port«ns 28 and 

30 which change infrared radiation into heat, the connection 1 3 which supports light sensing portions 28 and 30. the 
substV^te T^lch supports a connection 13. and a light sensing portions 28 and 30 and a substrate 7 bght sensmg portions 
2fanSo coTtS through a connection 13 to a substrate 7. and do not have other thermal contact As for the temperature 
sensing elements 47-49. a thermocouple, a bolometer, a pyroelectric element, etc. are used. Here, the case where the 
theTocouple which used the Seebeck effect is used is explained. In addition, the case where a bolometer .s used .s 
explained in the gestalt of the 2nd operation. The thermocouple consists of p mold polish recon resistance w.nng 47 n mold 
Jo h recln resistance wiring 48. and aluminum wiring 49. If the Seebeck effect is remarkable, of course other -^f "^^ 
be used instead of the polish recon resistance wiring 47 and 48. p mold polish recon resistance wiring 47 and n mold polish 
recon reSance wiring 48 have arranged the end in a light sensing portion 28 and 30. respectively, and an^nge the other end 
on a substrate 7 through a connection 13. The aluminum wiring 49 has connected the edge of p mold polish recon resistance 
wWnE 47 and the edge of n mold polish recon resistance wiring 48. The node of these polish recon r^stance winng 47 and 
Iwandtfie aluminum wiring 49 forms cold junction 52 on hot junction 51 and a substrate 7 within a light sensing portion 28 

r0034?'DrBwinE 1 (b) Is the cross-section block diagram which met in the direction of A-A of drawing 1 (a). As shown in 
drawin£T(brthi support insulator layer 53 which has corrosion resistance to the etching reagent of si icon is fon^ed on the 
single cry stal silicon substrate 7 of a field (100). As for the support insulator layer 53, a silicon nrtnde film (Si3 N4 film) is 
used T^eTavemous field 22 which the crystal face 65 of a field expressed (110) is formed in the bottom of the support 
insulator layer 53. p mold polish recon resistance wiring 47 which forms a thermocouple on the support insulator layer 53 is 
arranged Although not shown in drawing 1 (b). it is similarly arranged on the support ins"'ator layer 53 abou^ n mold polish 
reTon resistance wiring 48. The thickness of the polish recon resistance wiring 47 and 48 is 350nm. and is elec^cally 
insulated ft-om the substrate 7 by the support insulator layer 53. After the polish recon resistarice w.nng 47 and 48. tti.ckness 
300 thru/or the 600nm interlayer insulation film 54 are formed. As for an interiayer insulation film 54. for example, the 
oxidation silicon film (Si02 film) is used. The aluminum wiring 49 which forms a thermocouple on an interiayer ■'^u'atK.n film 
54 is arranged The aluminum wiring 49 is electrically insulated from the polish recon resistarice wiring 47 and wrth the 
interiayer insulation film 54. Moreover, p mold polish recon resistance wiring 47 and the aluminum wiring 49 are '^^^^^^ 
connected to an interiayer insulation film 54. and the contact hole for forming hot junction 51 and cold junction 52 .s formed. 
In addition a°though not shown in drawing 1 (b), the contact hole where the same is said of n mold pohsh recon re«stance 
wiring is"; formed. After the aluminum wiring 49. the protective coat 55 with a thickness «f '''.^V* « 
protective coat 55. for example, the oxidation silicon film is used. On a protective coat 55. the infrared absorption film 61 and 
B2 of *♦ such as ♦*** (Au-Black). nickel-Cr (alloy of nickel and chromium), or an amorphous silicon which changes infrared 
radiation into heat alternatively, is formed, and light sensing portions 28 and 30 are formed, respectively. And the anisotropy 
etchinrpr40 and the separation slot 45 which penetrate each class (53-55) formed on these substrates 7 are alternatively 
formed on the cavernous field 22. The width of face of the separation slot 45 is about 5-1 0 micrometers. Separation 
Kation of the 1st and 2nd light sensing portions 28 and 30 and connections 13 is canned out by the anisotropy etching prt 
40 the separation slot 45. and the cavernous field 22 to the substrate 13. . ^ ■ . ^ u- u -a 

[0035] Next actuation of the inft-ared sensor which has such a configuration is explained. The inft-ared radiation which earned 
ScideSe to the 1st and 2nd light sensing portions 28 and 30 is absorbed by the infrared absorption film 61 and 62 and 
changed into heat. The temperature of propagation and hot junction 51 rises to the hot junction 51 by which th^ changed 
heat has be^ arranged under the infrared absorption film 61 and 62. Therefore, a temperature gradient arises between hot 
junction 51 and cold junction 52. and thermoelectromotive force arises between hot junction 51 and cold junction 52 
acco^rng to the Seebeck effect. This thermoelectromotive force can be taken out ft-om terminals 63 and 64 to the sensor 

[OOSeTNext, the manufacture approach of the infrared sensor concerning the gestalt of operation of the 1st of this invention 
is explained with reference to d_rawing^ thm/or drawing 4 . It is the cross-section block diagram with which (a) met the flat- 
surface block diagram and (b) met in the direction of A-A of (a) in each drawing. , ^. , 
root?] (b Form the silicon nitride film as a support insulator layer 53 on the whole surface on tf,e substrate 7 which makes a 
field (1 00) first field bearing on the front face of main with a CVD method as shown in drawing 2 . Masks, such as a 
photo esist which has an aperture into the part in which the anisotropy etching pit 40 is formed by the photolrthography 
method Ire formed on the support insulator layer 53. Etching of the RIE method etc. removes the support insulator layer 53 
alternatively using this mask, and as shown in drawing 2 . the anisotropy etching pit 40 is P""'*"''*"'- 
[0038] (b) Next, form the non dope polysilicon contest film on the support insulator layer 53 wrth a CVD method on the 
whole surface The mask of ion notes necessities, such as a photoresist, is formed using the photolithography method ar^d 
Te ion implantation of the p mold impurity ion, such as boron (116+), is alternatively carried out into the non dope polysilicon 
contert film using this mask. In addition, although not shown in drajfjyngj (b), the ion implantation of the n mold impunty ion. 
such « phosphorus (31 P+). is similariy carried out alternatively about the field in which n mold polish recon resistance wiring 
48 is formed. The impurity ion poured in by heat treatment is activated, and the impurity addition polish '■«';7 J'^ J 
polysilicon film) is formed. The mask for etching is formed using the photolithography method. By etching of the RIE method 
etc as shown in drawing 3 using this mask for etching, pattern NINGU of the polish recon resistance wiring 47 and 48 is 
carried out. In add"i^i^;rpiitem NINGU may be performed first and an ion implantation may be earned out after that Next an 
intXer insulation film 54 is formed after the polish recon resistance wiring 47 and 48 wrth a CVD method on the whole 
surface. The mask which has an aperture into the part which forms hot junction 51 and co d junction 52 by the 
photolithography method is formed on an interiayer insulation film 54. An interiayer insulation film 54 is alternatrvely removed 
bvthe RIE method using this mask, a contact hole is punctured, and the polish recon resistance winng 47 and 48 of this part 
is exposed The aluminum film is formed on an interiayer insulation film 54 with a spatter, a vacuum deposition method, etc. 
on the whole surface. A contact hole is filled with the aluminum film at this time. And an etching mask is formed on the 
aluminum film by the photolithography method, and pattern NINGU of the aluminum wiring 49 is carried out at a flat-surface 
configuration as shown in drawingj (a) by etching of the RIE method etc. using this etching mask. Then the oxidation silicon 
film as a protective coat 55 is formed after the aluminum wiring 49 with a CVD method on the whole surface. Furthermore, 
the infrared absorption film 61 and 62 is alternatively formed in the field to which the 1st and 2nd light sensing portions are 
formed on it. This alternative formation should just use the lift-off method. In addition, the film may be first formed in the 
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Z^A^Zn KmSAand a protective coat 55 may be etched using oxide film etching reagents, such as m xed I'quor of 
^^iTur^Zoridl S^^^^ acid (HF). Since an oxide film etching reagent hardly etches a s.l.con nitnde film ,t 

oarts The Dart of this exposed silicon nitride film serves as the thin film supporter 43. u . u^r>H „r =. 

rO04Ol (d) Next to the substrate 7 exposed by the anisotropy etching pit 40. introduce etching reagents, such " KOH or a 
LUU4UJ KOJ iNexx, inc =>uuoi.io . . * -7 c:«^« i-h** eunnnrt insu ator aver 53 has corrosion resistance to 

Son tJat liS^ sendng^^^^ and 30 were firmly supported with the gestart of the 1st operation by the support 

condition that ''^f^"^'"^^ .3 , ^^in film supporter 43 as explained above, and the photoresist removal 

insulator layer 53 of a "^^^^^ '„/the danger of breakage of devices, such as rinsing processing after 

processing by the dnig solution And the The support insulator layer 53 of the thin film supporter 43 

these processings, is '^^^j;'^^^^^^"^ afand 3S i^ removed by drj eThV^^ with few mechanical shocks, and the 
which was -PP"?^ a separation slot, masks, such as a photoresist, are 
separation ^ punctured Mor^^^^^^^ ^^^^^^ ^^^^.^^^ photoresist 

unnecessary. For this reason. *>\*;^^"*^f ^^''.^^ ^ generated at this separation slot process. Thus, since 

removal Is """-^^^^^^^^ are mostly supported by the connection 13 and the 

''^^rir « iust bef^^^^ can obtain sufficient mechanical strength to the water pressure of a 

Furthermore, since f ff/'^^^^^^^^'^^/^^.^^J"^^ 3„d dimension of a connection 13 can be made thinly or thin to 

hT„; the orocess which forms the polycrystalline silicon film 72 between the support insulator layer 53 and the single 
having the P~^f "J^^^^^ approach of the infrared sensor concerning the gestalt of the 1st operation. In 

crystal ^'^'^^'^ ^"^f^^^ ^ '"J^l""^^^^^ is structure similar to the structure substantially shown in drawing 

addition, the structure of of structure which also showed actuation fundamentally to 

1 . n^^^^^^ he i frared°senst concerning the 1 st modification is explained with 

dr|w.ngj ■yi'^^'y^?'"^^'^f'r^^ drawing (b) is a cross-section block diagram in alignment with B-B of (a). 

m045Trb) A°slS^ SnlfSthiikn^t lOoVuV^^^^ about 350nm polycrvsta.line sijicon film 72 w.h a CVD 
L0045J IW AS snown HraHL^ • , ^ ^ , surface. Predetermined masks, such as a photoresist, are 

method on the ^"f'* "Ty^^*"' ^J'^^^^^ polycrystalline silicon film 72 is formed by etching of the RIE 

formed by the P^otolrthography method rec^^a^gie PJ^^ 53 ^^^^^ „^ ^^e polycrystalline silicon 

72 wTth a rvVmlth^^^^^^ predete^ined mask is formed by the photolithography method as shown 

film 72 with a CVD removes alternatively the silicon nitride film 53 of the upper part of the part 

'y^^eiVSe7:<:lnT^^^^^ ^ot 'sSn:Tcorfilm 72 using this mask, for example, the anisotropy etching p. 40 
I tn 1 / An r^l n^Zr** extent is formed The polycrystalline silicon film is exposed to the anisotropy etching pit 40. 
FJo46 Tb) N^t aTsho:: n of the 1st operation, on the support insulator layer " -quential- 

arrani and fL he Sh^ wiring 47 and 48, the oxidation silicon film as -^.''^^ '"^"'^^^^^^ 

aluminum wiring 49 the oxidation silicon film as a protective coat 55. and the infrared absorption film. Although the hot 
aluminum wiring -.a. u c v. |_f„„d absorotion film and a thermocouple have are not shown in drawing j (b). of 

junction and cold junc^on which the n^^^^^^ ^ ^^.^^^^ the light 

^^n'tn'g Sort onTaJ ^atteJ t^ wo fconsists one in the shape of a rectangle here. Therefore, the infrared absorption 
sensing poriion "^a =ep . ,• sensing portion 9 is formed so that it may be formed inside the 

:XcVi:i"o'n fTm%2"at;r ^nilotr^ etching^^ 40 may arrange on the periphery of a light sensing portion 9. The 
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condition that the above process was completed is shown in drawing 6 . 

r0047l (c) Next form an etching mask on the laminated structure shown in drawing 7 by the photolithography method. 
EtchinR of the RIE method etc. removes alternatively an interiayer insulation film 54 and a protective coat 55 using this 
etchine mask Therefore although a silicon substrate 7 exposes the part which punctured the anisotropy etching P* 40 
previously a silicon nitride film (support insulator layer) 53 exposes other parts. The part of this exposed silicon nrtnde film 
serves as the thin film supporter 43. A silicon etching reagent is introduced to the polycrystalline silicon film 72 exposed by 
the anisotropy etching pit 40. Since the etch rate of polycrystalline silicon to the silicon etching reagent to be used is 
quicker than single crystal silicon at this time, etching removal of the polycrystalline silicon film is earned out first and the 
sinele crystal silicon substrate 7 is etched after that. Therefore, the plate-like cavernous section will be formed in the field in 
which the polycrystalline silicon film 72 was formed, and the this whole cavernous section field on monotonous anisotropic 
etchine of the single crystal silicon substrate [ from ] 7 will be started. Consequently, the cavernous field 22 which expressed 
the same predetermined crystal face 65 as the gestalt of the 1st operation is formed. Moreover, the light sensing portion 9 is 
supported by the support insulator layer 53 of a connection 1.3 and the thin film supporter 43 

r0048] (d) next CF4 etc — dry etching using etching gas is performed, the support insulator layer 53 of the thin film 
supporter 43 is removed alternatively, and the separation slot 45 is formed. The infrared sensor which the above process 
completes and is shown in drawin g 8 is completed. •,• >. u- _* - 

[0049] In the manufacture approach of the infrared sensor concerning the 1 st modification, a silicon etching reagent can 
carry out etching removal of the polycrystalline silicon film 72 first, the thin plate-like cavernous section can be formed and 
anisotropic etching of the single crystal silicon substrate 7 can be performed through this thin plate-like cavernous section. 
That is it is not necessary to take into consideration etching the single crystal silicon substrate 7 that what is necessary is 
iustto make the anisotropy etching pit 40 into a location required in order to etch the polycrystalline silicon film 72 with 
easier etching than single crystal silicon 7. magnitude, and a configuration. That is. like drawing 4 . to start the anisotropic 
etchine of the single crystal silicon substrate 7 immediately from the anisotropy etching pit 40. in order to form a square 
cavity it is necessary to take field bearing of a substrate 7 into consideration. That is. it is necessary to make etching stop 
in respect of the crystal face (1 11 ) at the time of the anisotropic etching of a substrate 7. For this reason, the anisotropy 
etching pit 40 was required for the band-like field where the left riser inserted into the oblique side of a ight sensing portion 
28 and the oblique side of a light sensing portion 30 as shown in drawing! is long. However, a band-like long field like drpwm 
1 is not [ that what is necessary is just to form the etching pit 40 required to etch the polycrystalline silicon film 72 J 
required of the 1st modification. That is. in the 1st modification, the location of an anisotropy etching pit magnitude, and a 
confiBuration can be chosen freely. Here, the case where an anisotropy etching pit was formed m the part of four angles of 
the cavernous field 22 was shown. That is. since it is not necessary to form the anisotropy etching pit 40 of a large area as 
shown in d rawing 1 . a large area of a light sensing portion 9 can be taken. .....uux 

[0050] (The 2nd modification) The 2nd modification explains the case where anisotropic etching of a substrate 7 which forms 
the cavernous field 22 and which is performed for accumulating is performed from the rear face of a substrate 7. with 
reference to d rawing 9 thru/or drawing 1 1 . The structure of the sensor shown in drawing 1 and the infrared sensor 
completed similarly has similar structure substantially, and is ftjndamentally the same also about actuation. In each drawing, 
(b) is the stairway sectional view which met in the direction of C-C of (a), c-c of (b) shows the stairway part of (a). 
[0051] (b) As shown in drawing_9 . arrange and form the silicon nitride film as a support insulator layer 53, the Polish recon 
resistance wiring 47 and 48. the oxidation silicon film as an interiayer insulation film 54, the aluminum winng 49. the oxidation 
silicon film as a protective coat 55. and the infrared absorption film 56 on a substrate 3. However, an anisotropy etching pit 
does not puncture to the support insulator layer 53. The rear^ace etching prevention film 73 is forrned in the rear face of a 
substrate 7 with a CVD method on the whole surface. The oxidation silicon film (Si02 film) with which the rear-face etching 
prevention film 73 has corrosion resistance for example, to a silicon etching reagent is used. A predetermined mask is formed 
by the photolithography method and the anisotropy etching pit 44 is punctured on the rear-face etching prevention film 73 
bv etching of the RIE method etc. using this mask. ..... . ^ l. 

[0052] (b) Form an etching mask on the laminated structure shown in drawing 9 using the photolithography method as shown 
in drawing 10 Etching of the RIE method etc. removes alternatively an interiayer insulation film 45 and a protective coat 55 
using this etching mask. Therefore, the thin film supporter 43 which the silicon nitride film (support insulator layer) 53 
expressed can be formed. A silicon etching reagent is introduced from the rear face of a substrate 7 to the rear face of a 
substrate 7 by using the etching prevention film 73 as a mask Consequently, the silicon substrate 7 under a light sensing 
portion 9 and a connection 13 is removed, and the cavernous field 23 is formed. At this time, the light sensing portion 9 is 
supported by the connection 13 and the support insulator layer 53 by that penmeter. ^ 

[0053] (c) CF4 etc ~ dry etching is performed using etching gas and the support insulator layer 53 of the thin film supporter 
43 is removed in self align. The infrared sensor which the above process completes and is shown in drawing 11 is completed. 
[0054] In the 2nd modification, in order to perform anisotropic etching of a substrate 7 fi-om a rear face rt is not necessary 
to form an anisotropy etching pit on the surface of a substrate. Therefore, the whole periphery of the light sensing Portion 9 
after cavernous field 23 formation can be supported by the connection 13 and the support insulator layer 53 Since the whole 
periphery of a light sensing portion 9 can be supported, the mechanical reinforcement of the device in a production P~cess 
increases. In addition, the process which forms the above-mentioned cavernous field 23 may be performed immediately after 
support insulator layer 53 formation, before formation of a protective coat 55, etc. 

[0055] (Gestalt of the 2nd operation) Although the thermocouple was used as a temperature sensing element which 
constitutes an infrared sensor from a gestalt of operation of the 1st of this invention, in the infi-ared sensor which used the 
bolometer and the pyroelectric element, it is applicable similariy. The gestalt of operation of the 2nd of this invention explains 
the case where a bolometer is used as a temperature sensing element. . . „, j „o r * . 

[0056] The infrared sensor concerning the gestalt of the 2nd operation consists of titanium wiring 91 and 92 for outputting to 
the sensor exterior by making into an electrical signal the temperature change of the light sensing portion 10 which changes 
infrared radiation Into heat as shown in drawing 12 (a), the connections 36 and 38 which support a light sensing portion 10. 
the substrate 7 which supports connections 36 and 38. and a light sensing portion 10. Separation formation of a light sensing 
portion 10 and the connections 36 and 38 is carried out by the anisotropy etching pits 41 and 42 and the separation slot 98 
from the substrate 7. Moreover, a light sensing portion 10 contacts a substrate 7 through connections 36 and 38. and does 
not have other thermal contact. Although not shown In drawingJ2 (a), a light sensing portion 10 has the infrared absorption 
film and bolometer ingredient film which change into heat the infrared radiation which carried out incidence. Titanium wiring 
consists of titanium wiring 91 and 92. connects an end to the bolometer ingredient film, respectively, and is delayed to the 
sensor exterior through the connection top. . ^ • j i o Cki cii;^«n 

[0057] Drawing 12 (b) is a cross-section block diagram In D-D of drawing 12 (a). As shown in drawing 12 (b). on the silicon 
substrate 7 of a single crystal, the support insulator layer 53 which has corrosion resistance to a silicon etching reagent is 
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formed and pattern L^^^^^ Insulator layer 53 Is formed on the polycrystalline silicon filnr, 75 wrth 

etc. usmg th's mask The shcon nrtndefil^^^^ -ns V photolithography method, etching 

l^l^^^^Z':::'^o^::^^n^^^ -s^ L the amsotropy etch^g pits 41 and 42 are forced 

SErrt^r^v^^^^^^^^ 
rre^^xtv■:=^^^^ 

.nsulat-on film 54 on 92 film 60 is formed on an interlayer insulation film 54 on the whole 

expresses ,n a ^^^'^''^^^^.T^l^^^^^ by the photolithography method, the RIE method etc. is etched usmg 

th^ m^sk an^S^rnTlN^^^^^^^ IngTedient film 60 arranged in a light sensing portion 10 is carried out. ,n th.s 

Th forr.rh^foLVer ingredient film 60 touches the titanium wiring 91 and 92 electrically through a contact hole. The 
way. the formed ^^^^^''^^^X^'-^^^ 55 f^^ed on the bolometer ingredient film 60 with a CVD method on the whole 
:u3:rFurthermL« theXar^^^^^^^^^ film 57 is alternatively formed in the field of the light sensing portion 10 on a 

orrtective ^-t M formation should just use the lift-off method. Moreover, after form.ng the "rf^red 

T *Zfi?m in the whole surface pattern NINGU may be carried out by the photolithography method and the TOE method. 
[OOeTc) iJ^ as shr>i^^r^^ . form the predetermined mask for etching by the Photolithography method, usmg 

Si mask etc^" artematively only the oxidization silicon film as the predetermined interiayer '^^'f '°" f^^^.V"!;,,, 
rttrmired oro^^ive coat 55 of a field, and remove it For example, what is necessary .s for the NH4 F/HF mixed 
^Itilr^h e?rsdei^^^^^^ with a silicon nitride film becomes almost infinite just to remove the ox.dat.on s'l-con film 

M^Jsrl Jr^a^verOr i^^ RIE method using CHF3 / CO as etching gas is performed, since selection rat.o of the 

snicon etching reagent etch^^^^ ^ started f;om the whole field in which the polycrystalline silicon 

that. Therefore^the ^"'^"^^P'^ A,,, 24 which expressed the different crystal face 65 from ^ubs^ate 7 

fro'nt ?a::is Wed.^^^^^^^^^^^ showed in dra^inE.i6 . the support insulator layer 53 of connections 36 and 38 

Fo"oV4r(e?Ne^rp\rfo^^^^^^^ " °^ ^^J" r^^^' "t 

etching gas. other parts of a J^^.ce cannot be ^^ ^^'^^ since etch selectivity of a silicon nitride film 53 to the 

T ^V:=ti;: fit a^^^^^^^^^ sTon film te intenayer insulation film and protective coat) 54 and 55 of the 

' fnoTr TJ^er win bride almost gre^^^^ respectively in infinity and about 5. even if it does not use a mask, only a 

T'""nTtHde f^^m 53 irlern^tiv^^ since it is not processing but the simple removal processing which 

ftr a patt:;^ etchinV^^^^^^^^ also be low. The infrared sensor which the above process completes and is shown in 

J 2 is J 3 bolometer ingredient, the process which has the danger of 

[0065] As explained '^^^^-f^'l^^^^^^^^^^ 3„bstrate, subsequent washing, and chip division, where a light sensing 

breakage of devices, such as anisotropic etcning or a supporter 93 can be performed, and the mechanical 

rert-cIml^tT^^ l^aTrr tio?prces?clt SlXd K performing the process which ^emo- t 

runo^rter 98 after that moreover, the process which removes the thin film supporter 98 - setting - CF4 etc. by 
prrforTg di etchl; usi etching gas. the thin film supporter 93 can be removed alternatively, without g,ving a mechanical 
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imoact Moreover ir, the dry etching which forms the separation slot 98. masks, such as a photoresist, are unnecessary. For 
*IZ reason Drocessine by the drug solution accompanying photoresist removal and a subsequent rinsing process are also 
unnecessaV7nd t^^^^^^^ shock force is not generated at this separation slot process. Connections 36 and 38 had to 

haCe that i^ make [ thick ] thick conventionally the mechanical strength of extent v^h.ch ceases .n this breakage .n 
have that IS. maKB I «. J .^^duction process. It is not necessary to take into consideration worries about breakage 

rn^;'S :<^ a pr^^^^^^^^^ the gestalt of operation of the 2nd of this invention, connections 36 

Lnd 38 should just have the mechanical reinforcement of extent which is not damaged in an operating environment 
Therefore the "rnSuration of connections 36 and 38 is thinner than before, and can be made into a thin configuration. For 
Jhis reason! the thei^al resistance of connections 36 and 38 becomes high, and the sensibility of the irrfrared sensor using a 

[SSlcirK onie^^^^^^^ Although the infrared sensor was described, the manufacture approach of tt,e sensor 

concerning this invention is applicable with the gestalt of the 1st and the 2nd operation, s.milariy .n the manufacture 
aoproach of the amount sensors of dynamics, such as a flow rate sensor, an acceleration sensor, or an angular-velocrty 
sensor besides an infrared sensor. The gestalt of the 3rd operation explains the manufacture approach of a flow rate sensor 
si« fl renresentative of the various amount sensors of dynamics. ^ , . ^ ^ ^■ 

rm67l The flow ^^^^^^ concerning the gestart of the 3rd operation consists of a substrate 7 which supports the heating 
Ent «<Jrns 94 and 95. the temperature' measurement resistance sections 98 and 97 and the heating element sections 

94 Tnd gsTnd the temperature measurement resistance sections 96 and 97 as shown drM-lI (a), heating element 
!^ring 100 whth heats a fluid, and temperature measurement resistance wiring 98 and 99 which measures t;-P-«t"- 
Tf a fluid. As for the heating element wiring 100 and the temperature measurement resistance wiring 98 and 99, platinum (Pt) 

rooslf Drawing 17 (b) is the cross-section block diagram which met in the direction of E-E of drawing 17 (a). As shown in 
Zn g m bTon the silicon substrate 7 of a single crystal, the support insulator layer 53 which ha| con-os,on resistance to 
thntch ng reagent of silicon is formed. As for the support insulator layer 53. a silicon nrtride film (S.3 N4 film) .s used The 
cavernous field 25 which the different crystal face from substrate 7 front face expressed .s formed in the bottom of the 
suD^rt insulator layer 53. On the support insulator layer 53. the heating element winng 100 and the temperature 
3L?ement resistance wiring 98 and 99 are formed. Furthermore on it. the protective coat 55 is formed. As for a 
Totec te coat 55. for example, the oxidation silicon film (Si02 film) is used. And the anisotropy etching prts 101 and 102 and 
the separation slot 1 1 1 which penetrate the support insulator layer 53 and protective coat 55 which were formed on the 
substrate 7 are alternatively formed on the cavernous field 25. Separation formation of the exoerpc opposrte secbons 94 
andT5 and ^e temperature measurement resistance sections 96 and 97 is carried out by the cavernous field 25. the 
»„i«nf ronv etchinB oits 101 and 1 02. and the separation slot 1 1 1 from the substrate 7. respectively. 

fS Nex^ a P^^^^^^^ cur;ent is controlled by the sink to the heating element wiring 100 and the heating elernent 

Sns 94 and 95 are controlled by a certain high fixed temperature, the fixed heat of the heating element sections 94 and 

95 will be controlled by temperature with the temperature of propagation and the temperature measurement resistance 
sertions 96 and 97 lower than the heating element sections 94 and 95 at the temperature measurement resistance sections 
94 and 95 If a fluid moves towards the temperature measurement resistance section 97 in this condition from the 
temperature measurement resistance section 96. the temperature measurement resistance section 96 of the upstream will 
be coo" d by *e fluid, and temperature will fall. On the other hand, heat conduction from the Ij-t-e "J*-- 

and 95 is promoted through the flow of a fluid, and. as for the temperature measurement resistance section 97 of the 
dotnst eamTemperature rises. Therefore, a temperature gradient arises between the temperature measurement resistance 
seS 96 and the temperature measurement resistance section 97. By including the temperature measurement resistance 
sert ons 96 and 97 which have this temperature gradient in a Wheatstone-bridge circurt. a temperature gradient can be 
changed into an electrical potential difference, and the output of the electrical potential drfference according to the flow rate 

m07S]'Nerthe mWacture approach of the flow rate sensor concerning the gestalt of the 3rd operation is explained wkh 
reference to drawTng 18 thru/or drawin£20 . In addition, in each drawing, (b) is the cross-section block diagram which met in 

f5o7i ]TbfRrst. 'allhlwn in drawing .L8 , form the silicon nitride film as a support insulator layer 53 on the single crystal 
silicon substrate 7 with a CVD method on the whole surface. The predetermined mask for etching is formed by the 
oSrthography method, the RIE method etc. is etched using this mask and the anisotropy etching prts 101 and 102 are 
C^ed artematfvX The substrate 7 is exposed to the part of the anisotropy etching pits 101 and 102 The film of platinum 
IrfT^ed rthe support insulator layer 53 with a spatter or a vacuum deposition "method. A predetermined mask ,s formed 
by ^SnTph^olKhography method, the RIE method etc. is etched using this mask, and pattern NINGU of the heating element 
wirine 100 and the temperature measurement resistance wiring 98 and 99 IS carried out 

S Next, as shown in drawin. 19 . form the oxidation silicon film as a protective coat 55 wrth a CVD -^thod on the 
whole surface after the heating element wiring 100 and the temperature measurement res^tance wiring 98 and 99. The "lask 
for etchCwhich has an aperture to a predetermined field by the photolithography method is created, and etching of the RIE 
method etc r^S^ves a prLctive coat 55 alternatively using this mask. Then, although a silicon substrate 7 exposes the part 
which punctuT;;,e anisotropy etching pits 101 and 102 previously, a silicon nitride film (support insulator layer) 53 exposes 
other parts. The part of this exposed silicon nitride film serves as the thin film supporter 110. 

[0073] (c) Next to the silicon substrate 7 which the anisotropy etching pits 101 and 102 exposed, introduce etching 
eaLnts sucras KOH or a hydrazine, and perform anisotropic etching of a silicon substrate 7. Consequently the cavernous 
fidd 25 which expressed the different crystal face from substrate 7 front face is formed At th^ time, since the support 
STsltor layer 53 has corrosion resistance to an etching reagent, it is not etched. Therefore, the exoergic opposrte sectjons 
94 ani 95 and the temperature measurement resistance sections 96 and 97 are mutually connected by the support insulator 

&m N^Vi:^^^^^^^ alternatively the support insulator layer 53 of the thin film supporter 1 10. and 

ouncture the separation slot 1 11 as shown in drawing 17 . even if it does not use the mask for etching ahernatively at this 
Sme ~ CM etc - by performing dry etching made into etching gas, the support insulator layer 53 of the h.n film supporter 
110 can be removed alternatively. wKhout affecting other parts of a device. Namely, CF4 Since the etch selectivrty of a 
silicon nitride film 53 to the oxidization silicon film as a protective coat 55 can acquire a big va ue if it uses, eve" 'f it does 
not use a mask only a silicon nitride film 53 is alternatively removable. Moreover, since it is not the processing that forms a 
pattern but removal processing of the simple film, etching precision may also be low. The flow rate sensor shown m drawmg 
1 7 through the above process is completed. ..... ^ 

[0075] As explained above, also in a flow rate sensor, the heating element sections 94 and 95 and the temperature 
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resistance secitons^D Moreover in the dry etching which forms the separation slot 111. masks, such as a 

mmmmMwmm. 

rS?76] (Gestalt of other operations) As mentioned above, although the gestalt of the 1 st thru/or the 3rd °P^'-«ti«'"J"^Jf^?'" 
as a thin it does not matter further even if it uses the same ingredient Although the 

atrrr ™Ltrd:r '^^^^^^^^^^ r„t^ ^it,c.d „ o- ..n™„, — y b. ^ ^ 

The ef^^/'^^^^^'^f.^;,^^^^ Y1 The cate electrode of Y gate transistor linked to the infrared sensor arranged at the line 
rs^Y^TtToZeSs 'it; :j:r2ale InCm N^^^^ YmShe gate electrode of Y gate transistor linked to the infrared 

s^-{rcrratttn5r::rdS^^ 

Lrdinate (n. m), Next Ym -rdin-^^^^^^^^ l^^te to tL^rnfrarednro^a^^^^^^^^ m) 

::rn on?nd rtmU^ 6^^^^^^^^^ at the coordinate (n. m) is connected wH:h the 1st oi^ut 125. 

turn on, and ^^f^^™' ° . ^j^^^ ^^ ^„ infrared sensor to output by changing the input of a coordinate. 

KThu he shou^^^^^^^^^^ includes the gestalt of various operations which have not been 

Eld he^e etc -^ierefore. this invention is limited by only the invention specffication matter of an appropnate claim from 



this indication. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] ..u * u * «f 

[Drawing 1] Drawing 1 (a) is the flat-surface block diagram of the infrared sensor concerning the gestalt of operation of the 
1 srofthil invention, and drawing J (b) is a sectional view in alignment with A-A of drawingj (a) 

TDrawinE 2] Drawinfi 2 (a)Ts"the flat-surface block diagram showing the production process of the infrared sensor concerning 
i^^^^i^oTS^i;^^ of the 1 St of this invention, and drawing 2 (b) is a cross-section block diagram in alignment with A-A 

fDS^^Dfa!£l3'(B) is the flat-surface block diagram showing the production process of the infrared sensor concerning 
^^^st^oi operation of the 1st of this invention, and drawing 3 (b) is a cross-section block diagram in alignment with A-A 

rD rlwi^g43^ D^^^ is the flat-surface block diagram showing the production process of the infrared sensor concerning 
t^S^of^^^n of the 1st of this invention, and drawing 4 (b) is a cross-section block diagram in alignment with A-A 

rOrawi^H If dS^^ ?(a) is the flat-surface block diagram showing the production process of the infrared sensor concerning 
thTT^tmodif^^ the gestalt of operation of the 1 st of this invention, and drawing.5 (b) is a cross-section block 
diagram in alienment with B-B of drawing 5 (a) (the 1). , . . , ^ 

rorawinc 6] DrawingO (a) is the flat-surface block diagram showing the production process of the infrared sensor concerning 
iRTuTr^^dif^ of the gestalt of operation of the 1 st of this invention, and drawing 6 (b) is a cross-section block 
diagram in alignment with B-B of drawing 6 (a) (the 2). . . . ^ ^ 

[Drawing 7] the flat-surface block diagram showing the production process of the infrared sensor concerning the 1 st 
moStion of the gestalt of operation of the 1st of this invention in drawing 7 (a) - it is - drawing 7 (b) - drawing 7 - it 
is a ^rr^cc-cpntio n block diagram in alignment with B-B of </A (a)> (the 3 ). , . . ^ ^ 

[Drawing 8] Dra wingS (a) is the flat-surface block diagram showing the production process of the infrared sensor concerning 
t^Ti^^dificationof the gestalt of operation of the 1st of this invention, and drawingL.8 (b) is a cross-section block 
diaeram in alignment with B-B of d rawin g 8 (a) (the 4), , . . ^ . 

[Drawing 9] Drawing 9 (a) is the flat-surface block diagram showing the production process of the infrared sensor concerning 
thr2?;dl^difi^^^ the gestalt of operation of the 1 st of this invention, and drawing 9 (b) is a cross-section block 
diagram in alignment with C-C of drawing 9 (a) (the 1 ). . . , ^ x ir^^^.^A 

FDrawing 10] Drawing 10 (a) is the flat-surface block diagram showing the production process of the infrared sensor 
^^^^hV2i^6n^ of the gestalt of operation of the 1st of this invention, and drawing 10 (b) is a cross-section 

block diagram in alignment with C-C of drawing 10 (a) (the 2). x *u - * ^4 ^r..^^ 

[Drawing 11] Dra wing 1 1 (a) is the flat-surface block diagram showing the production process of the infrared sensor 
SS^ilhTI^id^ of the gestalt of operation of the 1st of this invention, and drawing 11 (b) is a cross-section 

block diagram in alignment with C-C of djiawjngjl (a) (the 3). . ^ ^ . ♦u + i+ 4^ ^,>oK=,+:«n of 

[Drawing 12] Drawing 12 (a) is the flat-surface block diagram of the infrared sensor concerning the gestalt of operat on of 
the 2;^d of thrsTn7en^ and drawing 12 (b) is a cross-section block diagram in alignment with D-D of^Mg_12 (a). 
[Drawing 13] Drawing 13 (a) is the flat-surface block diagram showing the production process of the infrared sensor 
concern i ng t hl^^lt^f operation of the 2nd of this invention, and drawing.J3 (b) is a cross-section block diagram m 
alignment with D-D of drawin£j3 (a) (the 1). x^.. x j 

[Drawing 14] Dra wing 14 (a) is the flat-surface block diagram showing the production process of the infrared sensor 
concerning th l^i^t^f operation of the 2nd of this invention, and drawing 14 (b) is a cross-section block diagram in 
alignment with D-D of drawing 14 (a) (the 2). x i_ • x- j 

[Drawing 15] Dr awing 15 (a) is the flat-surface block diagram showing the production process of the infrared sensor 
concerning t hT^^^talt^f operation of the 2nd of this invention, and drawing 15 (b) is a cross-section block diagram in 
alignment with D-D of drawi n g 1 5 (a) (the 3). x • r- j 

[Drawing 16] Drawing 16 (a) is the flat-surface block diagram showing the production process of the infrared sensor 
concerni^i t^^^^^^ operation of the 2nd of this invention, and drawmg JL6 (b) is a cross-section block diagram in 

alienment with D-D of drawing 16 (a) (the 4). . , x *• * 

[Drawing 17] D rawing 17 (a) is the flat-surface block diagram of the flow rate sensor concerning the gestalt of operation of 
the 3rd of th i s invention, and drawing 17 (b) is a cross-section block diagram in alignment with E~E of drawing 17 (a). 
[Drawing 18] Dr awing 18 (a) is the flat-surface block diagram showing the production process of the flow rate sensor 
concerning t he gestalt of operation of the 3rd of this invention, and drawing 18 (b) is a cross-section block diagram in 
alienment with E-E of drawing 18 (a) (the 1). x xi. r. ♦ 

[Drawing 19] Dra wing 19 (a) is the flat-surface block diagram showing the production process of the flow rate sensor 
t^;;^;;^^h7^^it^ operation of the 3rd of this invention, and drawing 19 (b) is a cross-section block diagram in 
alignment with E-E of drawing 1.9 (a) (the 2). ^ xi 

[Drawing 20] Drawing 20 (a) is the flat-surface block diagram showing the production process of the flow rate sensor 
c^nTernW thTiest^^ o'f operation of the 3rd of this invention, and drawing_2g (b) is a cross-section block diagram in 
alignment with E-E of drawing 20 (a) (the 3). _. • u x 

[ Drawin g 21] It is the circuit diagram showing the array-ized infrared sensor concerning a gestalt and switching circuit of 
other operations of this invention. u • 

[Drawing 22] Drawing 22 (a) is the flat-surface block diagram of the infrared sensor concerning the conventional technique, 
and drawing 22 (b) is a cross-section block diagram in alignment with F-F of drawing 22 (a). 

[Drawing 23] Drawing 23 (a) is the flat-surface block diagram showing the production process of the infrared sensor 
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the conventional technique, and drawing 23 (b) is a cross-section block diagram in alignment 



24 (a) (the 2). 

[Description of Notations] 

7,130 Substrate 

9 Ten Light sensing portion 

13 Connection 

22-24 Cavernous field 

28 30 Light sensing portion 

35-38 Connection 

41 42,101,102.141,142 Anisotropy etching pit 

43 93,110 Thin film supporter 

45 98,111 Separation slot 

47,132 p mold polish recon resistance wiring 

48!l33 n mold polish recon resistance wiring 

49,134 Aluminum wiring 

51.148 Hot junction 

52.149 Cold junction 

53.143 Support insulator layer 

54.144 Interlayer insulation film 

55.145 Protective coat 
56-58 Infrared absorption film 

60 Bolometer Ingredient Film 

61 62,146,147 Infrared absorption film 
63 64 Terminal 

65.150 Crystal face 

72 75 Polycrystalline silicon film 

73 Rear-Face Etching Prevention Film 

90 Anisotropy Etching Pit 

91 92 Titanium wiring 

94 95 Heating element section 

96 97 Resistance bulb section 

98 99 Temperature measurement resistance wiring 

100 Heating Element Wiring 

1 1 2 1 St Infrared Sensor 

113 2nd Infrared Sensor 

114 3rd Infrared Sensor 

115 4th Infrared Sensor 

116. 118. 120, 122 X gate transistor 

117. 119. 121. 123 Y gate transistor 

124 2nd Output 

125 1st Output 

126 XI Coordinate Input 

127 X2 Coordinate Input 

1 28 Y1 Coordinate Input 

129 Y2 Coordinate Input 



[Translation done.] 



23 (a) (the 1). 
[Drawing 24] Drawing 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2, **** shows the word which can not be translated. 
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[0 036] A^c:$:^m(Om 1 CD|llfe<D»JiSgCC{^:b^^ 

i^H«-r-2>c sacc^oi^r (a) \,t^mm^m. (b) « 

[0 0 3 7] ^-r, g|2^cS^-rJ:^^c:CVD^Cc 

<^Ki±^momy^&^ (i oo M<b^^a*S7©±tc 

02*C^TJ:^'tcS:&t4J^^:'5^>^7L4 O^H 
[0038] (a) ^X^C. CVDffitCj:0^mfe^M5 40 

>iai*tcii}i?e!)tc>r:i->aAf tj:^. ms (b) 
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-So cox >9^>^'ffl^;^^*ffltirR I EiS^Ox -:^ 
^>d^tCj:0d<yi^Uri>tSlSi5i^4 7. 4 8*S3CC 

>y?:tfCi-ecDtg-r*>aAbr4>ilio ^XtcCVDffi 
CC<t^:)7^•y^/';:3>^g5^i5«g4 7. 4 8C[>±tClgH«6» 
J®5 4*:^ffiO$^^^. V ^V')y^'7V ^m^^^^ 
SS.i^i 5 1 *>J:0*?^S,*,5 E^JBflt-r^SRiJtcaKSr^-r 
^■7;^^?:JlHJfe^M5 4CD±^CJK^-r€>o CO^^:^^ 

V>'V::3>igCtieiS4 7. 4 8*Sa"r€»o ^^rffi 

^K^.«ffi«cc ct «:) eraifeiSig 5 4 ©itc r-^u ^ x 

ate J; J) X ^ > ^ ^ r Jl/ ^ AKcr>±CC}K 
J^RL/. CCDx >^>^"7Xt57*MtirR I E-ffi^OX v 
^>t5^tcj:O03 (a) Cc^TJ:^:^j:^®J^t^Ccr;l/^ 
121^4 9?r^^':5^->^>^'r-So -^CDf^. CVD?£CCj: 
«9rJl/^ie*g4 9 0±tC«SM5 5 i L-COKfb^iii 

?6tc-e(0±cc, isi*j^afm2(D 

[0 03 9] i^tc:7^ h VV^^r? ^StCcl:*)H 
|g^.^'r-2>o m«X':;^>>^;^;^ibTCHF3 /CO 

^sr^^/cR I E^^iTJ^cC^tf. mfmtm^Aisj^iUU 

:7 •>{tT>^^'^A (NH. F) <b:7 '^'K (HF) 

X. X ^ > iJ/CDjilRJrL^ (5 i ^ i'i«fiB:Ac i T C t 
J&^-Ct-So b/cT^i-oT. 3ttCg:«r14x-:;5^>^'7L4 0«r 
ga?L L/cSP53^J3:S^ »J =2 >S« 7 *5Sar ^>*« . -^(DfikcD 
SB^^gfbf^^M (^f^^Sfli) 5 37!)^Sad^^c CO 
SmL/c^{tli^KOg|5»«S]ii^J#a54 3 ^rj:^^ 
[00401 (X) ;^tC. S:^14x.:;^>^7L4 0«:<t 
»5SmO/cStg7fC>PtLT. KOHS/difc F'7>^>^ 
OX ;;^>^®;f:^Ab. B«7 0M::^ttx ^;;^>:y^ 
tf5o COB#. ^}^*6Ji)g5 3«X':.9^>^«tCSFtOT 
WISdtt^WlxTCiSOT*. ->lln>Sffi7cr>^<^Xur 
^>^'-r^C<h;^5-c^^o COitSm. S^';=J>S^CDi 
mm(omyjiiL ( ( 1 0 O S) <i:«M''j:€>*SS® ( ( 1 



TH'S WGfi BUNK 



WSP 



1 0) S) 6 5*s«tHL/cSrH^J^2 2*JJgs£3n*, 

>J S4«;7nLfct^^-C(i, S7lcg|52 8, 3 0 

itmmsi 1 3 t®iss:J^aJ4 3 ©^^jtis^iss 3 icj; 

4. !Hf«:^?BgP2 2F^gP«>'h3^f^?5"Si y ^>i^?L4 

(p) ©x^-c^f ^3i^j^i»(RiRig6 1 . 6 2oy 7 
fcf^ use u r J; c > . 

[004 1 ] (.-i-^) ^jJ^tC, F-5-Yx.:>g^>i^*tfC^ fS 
IBI3£HJ^4 3©3?:}f*e^K5 3^jllRW«:^^0. Si 

5 i tjii^i^mmm 5 a 4: jiJRe^jtcx 5^ > ^-^tr ^ /c 

f6©S|5^KgJ|ff^J5^T. gBM^e«]t£:»S3?:}#gB4 3 

©^^ta^ig i^mmm) 5 3©*i8$*T«.ci*s-c 

mc*:>-^. m:±miD^Mi^mhm6 1. 6 2*5J; 
a'^^tli^M (Jlfei^^lK*JJ:Clf^3K) 5 4. 5 5K: 
*»T-S.^ibJf^S5 3©x-v9^>e^jMeRJ:b*S;'c#C»® 

tcK^S-e*^. mi*. *ii-l^eRiR)«6 1 . 62<i:L.'r 
©^ni . mimmm 5 3 ©x > :?'iis©i:b 
jrb) mmmm.iz-ci> 0 . figgisis 5 <t L/-c©Kiis^ 

ISig^bSSSies 3 i©jMmt*5liaT'*2>o S/c. 

[0042] ±ie{c*jt,i-c. &y * b uv':^ h©^*X 
sg©sftW«r=&BSL-rt,>53&i. ^7 * h ui;=;^ hWK*::^ 
^Xvtea. 6SS^(H, so, ) 5JiS*^t.JttUi^:^ h 

[0043] jy±siH« L/C J: 5 cciB 1 (ommommv 

«. §3eSP2 8.3 0 «^^g|5 1 3 tnm^i^SfiA 3 © 
7 ©g:&ttx f > W Dto i -r ^>*?giC J: ^. i i- 5^ 
ctih ©5!ia©t^©*i3ttoS^© r^--^ ;^ ©®t«©ft^ 

tt©ii5<.»xii%if-3t:t,i^). -eL'-c(jtJa^ifstc*ji> 

T. S:3feSP2 8. 3 0'&^^L-C-Ufca£)li3tJfSP4 3© 

©'v;^4'*i:^S-c*S. c©/c8i>7* hixi?;^ hK5*tc 
'i:>B!^c*?Rfcj;^sas^-^©f*©*«^x»i45^St:-* 
•3. c©»««Xficcw^ttte^W«::^«l%iu^i:c^ c 
©<fc ^ tc . ^m^m. 2 2 JB^f*©$51cSP 2 8. 3 0 « I J 
SStlXfiitBuS-CS^gP 1 3 i^iiS:}^Si54 3 it J: 
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©i > i^KtS^ffig^rS* U )a:l»©r. 9^ 7'^»t 

:^WBf^©«JB'J*«: J; ■& f'-'^ -< ©5K«* K«±-r c i 
fcr-#S, ?ecc. g^Sgpi 3©t8*SW9SmiS5JjSX!S 
{C*JW4®«4^^-^--2.jiJ>SA*?i<*i©t?. «SSgill 
3©J^-^^«:ji«©ffiffiiS«S{C*it»-ClStgL«CC>fi 

10 mmmmb 4(Om$i)i3 0 0Tfm6 0 0 nmtszmvfc 

^©«imsts*s(S]±Ts. 

[0044] (mi ©^jfjfiai) m 1 ©SEJi5i«r». m i 

®llife©Jf$^tc^t>i,9!5J1-i|g-t2 >if©^jg:&jStc*ji,^ 

f^^iy 'J 3 >M 7 2 ?:Jf5EE-r ^.xa^rWr «>^^©5!Ri1- 
igH2>-!f©«!jt:^^^K:ot>ritt?B"r&. ftfc. ^fiXLfc 

©■b^-y-csbflpisiittftti. iJiT. mio^miicm 

ML-Cia?^-rS. g-SK*}t,»X (b) a (a) ©B-B 

[0 04 5] (.-{) m&ic9ri-ri:'^i>cmm^'>v=''^m 

^7(D±lcC\/Dmi'Cj:K)m$ 1 0 0 71jM3 5 0 nmS 

30 ic^o:^BiK<D^m^B->v=j>m7 2^mfS.-ri>, cv 

i 0-C©g^bIi^M?r^ffifc}f${S;-r^. * h 
7^S«cJ:03TS©v;^i?J|:}fJfiSb. 05 (a) Ktj^-T 
<fc5KC©-5';^^*fflC»TR I E^^©x^»^>e^«:J; 
•J :?^JfJW©^*SB%^' U3>lg72©4 -:?©ft ©g|5»©± 

m<D&mmmB 3 «^^«3 otiis 

4 O ymn?iS©«7514J^">'^>i'?L4 0*JKfiEr€). 

40 [004 6] (D) 06K7i^-rJ:^Jcmi ©Htfi 

©}^JSil5]«lC U-C. 3£^itei»JBl5 3 ©±(C;i< 3 
>Jgtig2«4 7. 4 8. IlF^*6»K5 4iL.-C©Kfb^ 

m. ^Lxmf^miKsi^im^'X^-m^-tio me 

(b) iammmiRm. mmM-fy^m-r^umf^.i^.}:^ 

J^fi£^tl■rti^.©{i^>^•?.^■c^)S. mi©Ri6 
©»5.®-r «s^tSl5*i 2 -3K«iJjh,-r t»?c7iJ c c •r»:&jfJt^e 

50 JfM-r^So $6(C. S3tgi59(i^JgS>";3>M7 2© 



(USPTO) 



(7) 

U 

[0047] (^N) ;j(:cc. :7 4- h ';y:J^5:7 ^jitcj:^) 

ffiT 2tC*tLT>'»;:3>X';.^>i5^?g^^AT^o CCD 
•^-C. ^JteSl^y3>]S7 2:05B^2n/c««K;^t^ 

[004 8] (^) ^XtC. CF. ^©X':.5^>y;^'>^* 

[0 04 9]^! (omm^ci^^^^mnm'^ >t^oi^is 30 

^'lf:3>M72^x-:.^> L.»l^¥Sl:^OSrl5lgB 

U 3 >Stg 7 O^^tt:*^ ^ > ^*?t 5 i f^^C^?}. 
OS S:&14x ^ > ^57+1 4 0 {^^ISb^v' y 3 > 7 4: 9 
«>X ^y^O^mti^^^Bi^ y :3>ig7 2 ^> 

un:<-c4>Mi^o -r^j:^^. 0 4 Octree; M7?ttx 
^>d7'?L4 0;&>6Et»tC#igSv'y=3>SS7(Dg7^^ 40 

fc^(,amm7 (omio&^n^^'t idZ^m^^^^. os 

S«7(D^:^ttX':.^>^B$CC^B^S (1 1 1) S 

0 1 tC^j^-Tcii^ tcS3tSP2 8 0Mi25<t§31cg|53 0(Di4Ja 

^?L4 0 3&^i2^r&o/cc L^^b. ^1 O^Jf^MTii. 
^^Si^ y =3 >Jg 7 2 ^x «y ^ > ^^^CDtCikf^g^CX 
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:&ttx-;.^>^^?LOiiB^, *5cfcCJfJI5«^eft«: 

3S^Ci;!)5r*-5»o CC-r^. ^rB^^2 2(Z)4 0<Dft 

^?L4 O^JfJ;^5'r^>i£'l!:0«J5cC»©r. ^gPQcDffia* 

[0 05 0] {m2<Dmm) m2(omim^{^. 

^iS2 2 ^:3F$RS'r'5fcd?)CCtT^SS7 coS^&ttx ^> 
t^^S=K7<Dllffi5^^6?f ^^-^Ccol^THGTbSH 1 1 

(b) « (a) oc-c:?5'i^u:JSr>/cPgia»f®0^ 
*5o ( a ) (Omm^mt ( b > <Dc - c -C^T. 
[0 05 1 ] (-r> HQ^C^Tcfc^tC, Sffi3<D±CC5: 
f$ite}itJ®5 3iUTCDgffcS*e. :^<ye/yr3>staiB 

^^4 7. 4 8. mmi&mmb4t,i.x(omtimm. r 

J^5 3^cS:&ttx.:.^>:5?'?UiPB?Lb^cl^o CVDr£tC 
J: 0 Sffi 7 (DSffiCcaffix ^ > ^±111 7 3 ^^B^c 
?f$^iS^^o Jlffix -:'^>m±M7 3»C»l;t«vy r3> 
x.;.5^>y?gCC*tbTilSSgAtt«:«^'2>K^b^SM (S 
iO, li)*^fieffl3n^o -7* h y y^^>' -fi*tcJ:D 

ox ^ > ^*Cc J: 0 Sffix ^ > ^B5±iS 7 3 ccs:&e 

X i5?^?L4 4 *^m-r •5»o 
[0 05 2] (CI) 01 otCTj^Tcfc^tcy * hy 

E iS^CDx ^ > tc J: BN»i^M4 5 fc^C;fffiaiBi 

f^^^B) 5 3 Lfcmmxnsii4 3 ^jfj/ST^ c 

■77; >7 i L rS^ 7 CDH® tc*t U r V r3 > X 5=- > y 
?g^^AT-2>o ^omm. S^8B9*5J:af«^gpi 3CD 
T<D>'y::j>Sffi7;&5^^$n. ^?B««2 3*i?B^3 
ti^* ccym. S3feSB9liS^S151 3<!:5^J#t&ISIg5 3 

[0 0 5 3 ] (/^> CF, ^Ox>^>i?':^7 7.^ffltiT 

v^^j^y^>^^m\ mm%ns!^4 3<o^^mmm 
[ 0 0 5 4 ] n 2 (D^mm^iit. s« 7 <DS:^ttx ^ 
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[0 0 55] (m2(Dmt^(oBPM) *^0jc?>m 1 (omm 

[005 6] m2(Dmn<Dnmf^cgkt>i>m^^'^>'^ 
^fegpi ois^fespi o^3:J$r^s^gP3 6. 3 Sets 
j t*m^<i-^ i L r > t^nSiJ tii;^ T ^ /cd^)C7) ^ ^ > 

iBS9 1. 9 2i;&^^E>«^§n'Cli^. S:?feSB10ig 

iS[ft6b. i&<Dme^ti:mMtimi.^o mi 2 (a) oct^.i^ 

^S^il-lg^RilX]^ <t P ^ - ^ «f4K4 W-r 6 „ ^ ^ >lBlg . . 20 
[OO57]012(b>»012(a) (OD-DXO 

mmmfS^mx^^o mi 2 (b> cc^'rj:e>tc#$£B^© 

W^:fttt«:Wr«>3S:^ite«Sli5 3*^»JfiS$nTCi^. 3£ 
f#ffii^)g5 3CC«{^J^tf^fbSSK (S i 3 N. Bi) 
figffl^nS. 3t^]teii^i^5 3(DTC7:>«tS7CC«S^7^ 

xi^^o ^nmmmb 3(D±(^it^^ynm9 1.92 

miSi^^Xl^^. 9^^>6BigS9 K 92{t^i^^m 
5 3tcj:DStS7;&>6mMWK:^j^$nTC^'2>. 
i2JS9 1\ 9 2<D±CC«lira*6iSK5 4 i LTCD^^tJi 

mmmm^tixi.>^. mrmmm^ 4<D±ccu^^m 
nrii-So #Dy-»«*jng6 0-»HraffiiSM5 4«:j: 

D^^>iB*S9K 9 2?&^6m^WtCite^?nTC^^c 
*/c. BFJi^M5 4CC«*fn>-^«f4lii6 0i^^ 
>ieig9 1 . 9 2<t«:SmW«:g^TS/ce5?)(D=3>df 40 

T&^^^ffl^n-So ;|^ci^-^W*4lg6 0CD±tct^«a^5 

tm^^tixx^^^o -ebT. ^m%m,2A±.^mm.^ti 

fc^m (53-55) *SfflTSS:&14x.:.^>^7L4 

1. A2^^u^mm9^i)^m\Rmm^-^tixi.^h. 

S^t4J- -^^>^'?L4 K 4 2*5<fcaf»8t?»9 8:feJ:?:>' 
^?Rm5S24tcJ:0^3t:il5] 0<tS^gB3 6. 38J*S 50 
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[0 05 8 ] m9^mkmm^ i tcAt* i^/cfft^^^co 
wmm 5 7 QTtcffig $ n-c I, ^ ^ ^ CI ^ - ^ w^m 6 

0tc{St>0. ;i<'P^-^1vf*4^6 0c7)SK*5±^-reo 
C (D4<n y - mm 6 0 « C OSSi^^c ^ Staffl 
;&5gS{bTi. c<OiStnfiiO^{b*^^>i3ifil9 1 . 9 2 

[0 05 9 ] :>:tC||2<D||jSS<DJfJ®^^t>-2>l5^i^m-fe> 
•r-s. ccr. &0&c;fec^r (b ) » (a ) cod -d:& 

[0060] (>f> *-r. SI 30c^TJ:^CcCVD?i£ 
tC J: 0 #iSa^>' y >St5 7 <D±CC^MSt^ zj 7 

<DmiKi:^Ti'^:^^^mm.o. c(D^:^^^m(^>xR 

7 5?:^^•^^->::.>^•r'2>o C V DffiCC J: 0 ^iS^>- »J 
=i>IS7 5©±K:3^^«&»ig5 3 i L/TOSfb^^lS* 

y^l^{/m^:^^i:mfS,0. C(D^:^P^m^^XR] E 
ffil^c[>x ;f 9^>ytcJ:0^{t^3RM5 3^^^U. S:^ 
t4x^;.^>^/?L4 1 . 4 2^iM}RWCC?fJ^^^. COjS 
M:6-t4 ^ > y?L4 1 , 4 2 ^C^^^B^V V =3 > 

[0 06 1 ] (P) ItfflftSIgS 3C[>±«:;^^>-'y 

l\ SI 4tc^TJ:^tc^a?>ieJEg9 1. 9 2*>'^•^- 
>r->>frSo ^^>iBli9 1. 9 2<D±(rCCVDm(rC 

j;:^mriimumb a t Lx<omimmmi:±m(fcmf&r 
c\ ^^&io^mjs.r^mmmm(DiR8j . 8 9Jbcc 

B2a3n/c^^>iB«9 K 9 2±<DHrai»Sll5 4«r 

•rSo mmt^mmsA<o±ifC7r^u^-'^ummeoi± 

$n/c#P^-^1xff4K6 0(i3>^>^ K^h->'^?:/M^ 

r^t^'^seifgg K 9 2iiiMWccgMLrc^'2>« cv 

Di£CC J: 0 ^'P > - ar«*4«6 0 ©±CC<S»li 5 5 i 0 
±CD§7feSI5 1 0 CD^ilStCjfti^iEI^AlX® 5 7 *iiiRfl«]^ffJ 
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[0 06 2] (>'^) ;j(:cc. HI 5tc^^"r<t:^cc:7:r h «; 

[0 06 3] (^) ^X^C. S75'ttX';/5^>t57'?L4 1\ 4 20 
2 (Dep^CDSSa L/c^JfeS^ »; ? »K 7 5 CC*t LTSIS' 

iWSi5cS*SB^®6 5^^tHL/c^?K«i|S2 Am^JtSu^ 
M^tJ^SU 9 3 (D^nt&mm 5 3 :«>5S36gB 1 0 hX 30 

[0 064 ] (*) ;^tC. K'7'/x-:.^>yj&tfl^ at 

2i^n<tx^tji5^mm2s^mKfh. con. cf. 

i -7 ^ > i L/C K ^ X ^ > >?'^if ^ C £ 

W6c»iii5:J$sp 9 8 <D3tf#^^)i 5 3 o^H^^-r ^ c: ^ 

^i-r^&c rUty^. CF. ^X';;5^>i^;^'X<f:Lrffl 
Uhmma^^ <X^^(DX. ^X^^fflCi^C< Tfc^ 

1 2tc^Tl5^WS-fe>-t^^5^^'^'^c 

[0 06 5] «±IJi?«L/cJ:^CC. 7^P^-^W4?rffl 

6.3 8 tmmx\^i^^ 3 -e3S:ltb/ct^,^J-e. »«cd^ 
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gB9 8*l^*T-5>XS*?f ^CiT. «i&Xli*tC*$0:f 

*/c. »ll3:}$SI5 9 8«:l»*-r*XStCfcC^r. c 

F. ^(Ox >5='>^:^'>^«rfflC^/cK^-rx-:;^>>^*tT 
^ C tSfttW^c®^^^^ ^ c i /j: < . SliStif gp 

c<D^5^»stxfitc»««fl«j«»:^«^^Lnc 

t^o Se^KSJ^SBS 6.38 «ig3§Xlitcfet:f 

/Co *:^?90||2<7)^j6feCDJf5y^tCj:n«. Ki§Xll<7)3^ 

^mLX\.^riltJ:i.\ Lfcf)i^X. Si^a53 6. 3 8CD 
CCOtc^. S^gP3 6.3 8 (Ommtn:f>^m < % 0 . #0 

;'[oo6 6] (m3<Dmm<omi&) ^i*s^z>^2(Dm 
mmmxit. ^i4ts-fe>i?-ccociTai'</c*5, :$:^Ha 

fi42>1fcr)Siii:&iStc:A>CiTtPI«CC®flatr^'&o 1^3 

[0 06 7] ^3CDltJSCD?fJ,l^«:C^t>iSSS-te>t^«. 
El 17 (a) tCi!^ri:^tC^^f*gP9 4. 9 Si. iffJiS 
gtSaP9 6. 9 7i^».f*gP9 4. 9 5<ba'JStgtngP9 

6.97 ^^mri>m^7 i. i^i^^mm-r^^mf^^ 
lg 1 0 0 <t . sfe<*cDSS^tta'jT'5>a®etn;He«g9 a . 
QBtfr^hmmstixir^^. ajft*BHSi oo^tsuiaia 
5i:ieti9 8. 9 9{iwi;^(^a^ (P t ) *ifieffl3n€>o 

[0068]ai7(b)»@17(a) .OE - E:??Fni 
{C?S-o/cBfE«^0T*So HI 7 (b) tCmTJ:^ 

^C. *^a^<Dv'y33>S|S7 0±tc&3:>'»;i3>CDX»;.^ 

3nrCi-2>„ 3t}^je^M5 3 53:WIx.«^{bS^IS (S i 

. N. IS) fA&m^ti^. ^i^mmmb3(DT(ramm 
7 i »^>:c siSa^ffij^^^ai u fc^mmi^ 2 5 j&^^j^ 
^nrci^o 3^:J$ite^i^5 3 cD±tc«^i^ftffi*i 1 0 0 

4S<J:C;S»JSJ51rtB2itS9 8. 9 9;&^Jf$^3nTCi€>o 5 6 

tJt^^tiK^bii^Ji (S i O, K) ;&i<^ffl3n^« "^L 
T. S^7±tCff$^3*i/c5:}#lte8^)a5 3feJ:a^«SI® 
5 5^®il'r-2)^:;^ttX':r^>^7Ll 0 1 . 10 2fc<t 

a^mm i i i j^^s^^px^ 2 5 cDi^ciiiRwccwj^^ n 

ri^So ^vH^i«2 5. ^:^ttX'>^>t5''?Ll 0 1 . 1 
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0 2. a^lf^mil 1 l{cJ:f3|i.«iS4aJ9 4. 9 5*3 

jrjy^adfiStngB 9 6.97 a-en^g-nsfi 7 
[ 0 0 6 9 ] i>:tc. %?^ftiei® 1 0 0 icm^om^iWL 

-S <!: . ^i^l^gP 9 4, 95 ©— S(Di^*5S'J©tgJ?[gP9 
4. 9 5l,cBt>*). fi'J®J6!n3i59 6. 9 7©aiKW^^ 
f$gB9 4. 9 5 J:«3 <>ffit>SStc$iriSP?*aa. C©t^fi8 
■C, SiJSJSJnglSg 6 *>6iiJiaffitSSi59 7 (CiSjWTffi*** 

§nSS*5T*^!-&o — TS£PJOSiJia«tn:SP9 7«SK 
{*©S6n«:S««:<b U-C*?»<*g|59 4,9 5 A^^cD^feii 

M*W-r5«'JSifitagP9 6, 9 7€::t:-r-:^ h^:?"'; 

[0 07 0] ;^^tc, m3(DllSfiCDJf$^tcC^i:>^)®a-fe> 
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